Introduction Let / : T" •* T
n be a hyperbolic toral automorphism. Franks proved in [1] that any compact invariant set in T" that contains a non-constant C 1 path also contains a torus of dimension at least two which is a coset of a subgroup of T". Subsequently, Mane [5] has proved the same result for rectifiable paths. On the other hand, Hancock [2] has shown in the case n = 3 how to construct, for all /, C°-paths whose orbit-closures have dimension one, and Przytycki [6] , using more delicate methods, has constructed such paths for all higher n. In his thesis, [3] , Hancock asked whether the condition of Holder continuity, which lies between continuity and rectifiability, takes paths into the Franks-Mane or the Hancock-Przytycki camp. In this paper we prove that the latter is the case, at least for n = 3, for certain maps / and for certain values of the Holder index. Our approach is a modification of Przytycki's. We shall deal with higher dimensional tori and invariant sets (and also more comprehensively with n = 3) in another paper. When n = 3 and L is as above, the characteristic polynomial of L is irreducible over Z and so cannot have a repeated root. Thus either L or L has one eigenvalue with modulus <1 and two with modulus > 1 . The latter two are either real and unequal or complex conjugate. Both cases can arise, for example
Definitions and statement of the theorem
In this paper, we restrict ourselves to the first type of automorphism. We may, for convenience, suppose that the distance in R 2 from 0 to the next nearest point of the lattice G is greater than 2V2. It follows that if two points of G are joined by a line of slope m with \m | < 1 then the horizontal distance between the points is >2.
We now wish to describe the neighbourhood U mentioned above. We fix numbers a and b with if t = t i + u/\ r~1 , -l < w < 1, for some i.
We write y r {t) = (t, g r (t)).
Notice that, for all t e /, ). This is below the segment of the curve joining (1/A r , C//x r ) to (1/A r~\ C/fi r~l ), since (i/A. < 1 and the curve is concave downwards. This shows that g is Holder continuous with constant C and index logjtt/logA, and hence that y is Holder continuous with constant Vl + C and index log /it/log A.
Finally note that, by construction, images of y under positive iterates of L avoid V entirely, while images under negative iterates intersect V in D o (0, 0) only. Thus, as explained above, the image of S = ny has 1-dimensional orbit-closure.
